Combined vascular endothelial growth factor and platelet-derived growth factor inhibition in rat cardiac allografts: beneficial effects on inflammation and smooth muscle cell proliferation.
Perivascular inflammation and subsequent smooth muscle cell (SMC) proliferation are central in the development of cardiac allograft arteriosclerosis. We examined the effect of combined inhibition of proinflammatory vascular endothelial growth factor (VEGF) and SMC mitogen platelet-derived growth factor (PDGF) in rat cardiac allografts. Heterotopic cardiac transplantations were performed between fully major histocompatibility mismatched rat strains receiving cyclosporine A immunosuppression. In situ hybridization and immunohistochemistry were performed to examine VEGF and PDGF ligand and receptor (R) expression. Protein tyrosine kinase inhibitors PTK787 and imatinib were used to inhibit VEGFR and PDGFR activity, respectively. Rat coronary artery SMC migration and proliferation assays were used to examine the effect of VEGF and PDGF and tyrosine kinase inhibitors in vitro. Both ligand and receptor expression of VEGF and PDGF were detected in chronically rejecting allografts. In vitro, PDGF-BB mediated rat coronary artery SMC migration and proliferation was completely inhibited with imatinib and partially with PTK787. In vivo, combined treatment with PTK787 and imatinib significantly reduced the formation of neointimal lesions in arteries of cardiac allografts at 8 weeks, producing a greater effect than either drug alone. PTK787, in contrast with imatinib, reduced the number of ED1 macrophages and PDGF-B immunoreactivity in the allografts at 4 weeks. Blocking VEGF and PDGF receptor signaling in cardiac allografts has distinctive effects on inflammation and SMC proliferation, suggesting that targeting both inflammation and pathologic vascular remodeling may be needed to inhibit cardiac allograft arteriosclerosis.